Expression of transcription factors c-Fos, c-Jun, CREB-1 and ATF-2, and caspase-3 in relation with abnormal tau deposits in Pick's disease.
Hyper-phosphorylated tau deposition in Pick bodies and neuron loss are major hallmarks of Pick's disease (PiD). However, there is no regional correlation between neuron loss and Pick bodies, as illustrated in dentate gyrus, where Pick bodies are present in almost every neuron, whereas cell death, if present, is not a major event. In order to better understand the possible role of selected transcription factors and members of the caspase family in cell death and cell survival, immunohistochemistry to c-Fos, c-Jun, CREB-1, ATF-2; c-Fos(P), c-Jun(P) and CREB-1(P); and procaspase-8, procaspase-3 and active (cleaved) caspase-3 immunohistochemistry was carried out in the frontal cortex and hippocampus. Increased expression of c-Fos, c-Jun, CREB-1 and ATF-2 was observed in PiD cases. Increased c-Fos(P), c-Jun(P) and CREB-1(P) was also found in the nuclei of neurons in diseased brains. Interestingly, c-Fos but not c-Fos(P) co-localized in many Pick bodies, as observed by double labelling-immunofluorescence and confocal microscopy. Pro-caspase-8 and pro-caspase-3 were increased in PiD. Moreover, granular active caspase-3 was observed in the nuclei as was aggregated active caspase-3 in the cytoplasm of neurons in PiD. Finally, double-labelling immunofluorescence and confocal microscopy disclosed co-localization of cytoplasmic active caspase-3 only in neurons with Pick bodies. Together, these findings show an increased expression of selected transcription factors and active (phosphorylated) forms in PiD, c-Fos sequestration in Pick bodies, and increased active caspase-3 expression in relation with Pick bodies. Since all these findings were observed equally in neurons of both vulnerable regions (frontal cortex) and resistant regions (dentate gyrus), it may be suggested that transcription factors are only barely related with cell death. Active caspase-3 is associated with tau deposition in Pick bodies, but it is not a marker of cell death in the dentate gyrus in PiD. The present findings are in line with the previous studies showing tau products cleaved by caspase-3, as recognized by specific tau-cleaved antibodies, in Alzheimer's disease and other tauopathies.